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NEW MATERIAL A compound expressed by formula I [R 
is halogen; R 1 is alkyl, cycbalkyl, phenyl or thienyf; R 2 is 
H or alkyl; Q is N or NH; X is CH, N. CF or CCI; Y is H, 
amino, etc., m is 3W7; n is 0, 1 or 2, provided that n 
is 0 when Q is N], 






EXAMPLE: 1-Cyclopropyl-6, 8-dffluoro-1, 4-cfihydro-7- ( 
3-hydraxyamino-1 -pyrroBdi 
nyiH-oxo-3-Hquinolinecarboxylic acid. 


1 

it 1 




USE: An antimicrobial agent 

PREPARATION: A compound expressed by formula II (L 
is leaving group) is reacted with a compound expressed 


/ ^ 
(CH.Jm HH 


l 



by formula III (Y 1 is H, protected amino or substrtuerrt 
group) to afford the aimed compound expressed by 
formula I. 
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Efcftfc^aifc, WW t fcfcf A t , > 7 

- 2 2 7 *C(£#,&)<7>B6*>*&(I a - 1)1 2- 2 sg 
» 4 • 

5£* ft*Hft<%)>Ci,H.fH.O«F. • 0.3H.O 
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.6 1 59-1 6 l'COS«%( I a-7)78« 
£ 1* *. 

5cjfc7>tfffi (X) : C..H,,HiO.FClt IX 
Bttfil * C.54.62: H.4.84: H. 10. 63: F, 4. 80 
£5ftfi8 : C.54.42: H.4.92: N.10.62: F. 5. 15 
I R (CHC1.) 3275. 1720. 1618. 1600 en-' 

1 - ( 2 , 4 - v 7 t p 7 A ■ - 6 . 8 - y 
y,u*a-7-{3-/ h*->r$y-l-t'a 
'J •>' _ ju ) - 4 - it * y - 3 - * ^ g V ft ;u # v 



?IRB¥1-100165 (7) 

-^*^fl3$A-rntf»,&l 9 0 - 1 9 2 'C^B 
tfi %S C I a - 6 ) 1 1 6 mg * f» $ . 
I R (Nujol) 1455. 1605 en"' 
;/C#7>tfffi (X) : C, rH. rK.O.FCl • 0. 3H.0 

i LT 

JSSffl : C. 52.73: H.4.58: N.10.8S; F. 4. 91 
*ttfS : C. 52.63; H.4.50: N.10.65: F. 5. 09 

p - 7 - < 3 - > K»vr|y*l-tfaUVi 
C I a - 7 ) 




( I a-8) 



F 



l-<2.4-S?7Jl;ra7x->U)-6.7.8 
- h 'J 7 /u * a - 1.4 -i/'fc K a - 4 - * * y 
-3-t/r/^#V»(I-3) l 5 0 ng, 
3->h + ^riyeDi;.>'vCS-2)400 
ags D B U 0 . 7 0 •lOfS'fr^ t 7 t F - h 'J A- 



-433- 



m^u, fi*fia-c*>fo t, , ch.ci,t ttm-r z> . &tn 
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7 4 «r«fiE«tt U , ;< * ^ - 

J: •) ( I a-9 ) 1 0 3 ag £ ft ft • 
jc*#tf{i (X) : C.»H,fN.O«FS£ It 
3Sfiffi * C.56.85; H.4.02: H. 10.47s F. 4. 73 
5, 7. 99 

Xlftfil : C.56.85: H.4.07: K. 10. 42s F. 5. 11 
S. 8. 05 
NtlR (CF.COOH) (ppo) 

3.13 (2H. a). 3.63-4.05 (2H. b), 4.05 
(3H. a). 4.56-4.66 <2H. a). 6.63 (1H. 
dd>. 7.22-7.73 <3H. a), 8.17 (1H, dd), 
9^ 15 (1H. s) 

mmm 1 o 
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mg£DMS0 6«lfcfS*»t* 7 0'Ct % 2 . 5 
ISJ/nttfctf + ft . S*« £ «ff*$8 t , *9J- 
Jtjjt^Lt CIi-10)173 Bg«:^fc 

(ft K , DMF^<?HtSflLt^« ( A 2 7 7 - 2 8 
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x£#*Hia(%) : C 1 ,H 1 .N.0*FSi: U 
JX £ft fS : C. 55.81; H.3.64: N.10.85: F.4.90 
S. 8. 28 

JSSftfiS : C.55.56: H.3.64: N.10.90: F. 5. 00 
S. 8. 30 
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' * & w 1 1 

1 - ( 4 - b Kp»V7*-/u) - 6-7^*0 
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- 4 - g » y - 3 - » / >J V ^ V M ( I * - 
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( ffl -6 ) 

(1-5) 0 
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dhso fc i V N *'Sr 
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< I •-!!) OH 



S-5)139«gv 3 - > H * 5 ' * ° 'J 



I - 5 ) 1 3 9 ng, 3 - ,i J. * i, "< $ y * o ij i> 
■/ ( il - 6 ) 7 log* DMS O 4ali:ffi^ 7 

^/-^tiJE^U ttfli 6 1 mg* ft * . - 

ico@&tjtijC I » - 1 1 ) 9 1 mg ft * . 
X»##HS <*> 1 C,.H,.N,0*Fi: tr 
H£f§ : C. 60.15: H.4.54; N.10.52: F. 4. 76 
ftttffi * C 60.90; H.4.52: H.lO.Ols F. 4. 64 



1 - (4-t Kp-»^7x-/u)-6-7/U:tP 
-7-(3-bh'o»V-( W-l - g p ') - 



Ml B (ffl " 7) 
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1 - ( 4 - t Kn*V7x->U> - 8.7-^7 
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V6 8ngt;DMS0 6alKjff*il, 7 0'CT2^ 
IW « # * IT * * . iS £E « 16 L t* * / * ✓ - ju T 
t , iW*) Cli-I2)189 ngfcff fcfc 
> DMF^bffttAtfTft^, ftMAZ 9 0 'C 
^±oC I a - 1 2 ) 3 9»gtfH. 
7z%ftftm (X) : 

C.Hi .N.O.F ( • 1H.O) i It 
S&ffl : C.57.83: H.4.37; H. 10.12s F.4.57 
• C.58.27: H,4.47: H.10.68; F. 4. 64 
N M R (CF.COOH) ppn 

3.31 <2H. m). 3.90 (2H. m). 4.91 (2H. a) 
6. S3 (H. d). 7.28 (2U. d). 7.42 (2H. d) 
8. 33 (IH. d). 9. 10 (1H, 9) 

C ) 



¥i-iooiG5 (10) 

**« 1 3 

1 - (2,4-'/7^tD7x-^)- 6-7;u 
*p-7- <3-> I * *s A $y-l-eo'J O 
-^)-4-:f*y- 3-fry'J>a;U;«y(ft( 
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0 




:ooh 



F 
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1 - (2,4-l?7^tD7*-^)-8,7- } ; 



7^*0-4-** y-s-*^ 

■>* v 8 4 »g £ D M S O 2 altC m ^ U , 7 0 *C T 2 

. 5 b# r»i /w f& « # * ft * ^ . tftasaAfca&L, 

;<*>-^Ti*#L. B^toCIa-13)ll 
2 m** ft K , DMF*>fc#i»&*tT*V^ # 
MA 259-26 l'C(0@fl!l«j( I a-13)7 
9 rag £ f* * . 

:/C*#tf<fl (X) • C.H.iH.O.F.i UT 
3»fl : C, 58.47: H.3.74J N.9.74; F.13.21 
£KHfi J C.58.54; H.3.71; N.9.72; F.13.23 
NMR (d-DMSO) ppm 

3.08 (2H. «). 3.79 (2H. m). 4.13 (3H. 3) 
4.53 (2H. «). 6.33 <1H. d). 7.70-8.40 ( 
4H. »). 9.U (1H. a) 



ft EE 1 * 

1 - (2.4-v7A.*a7x~;l)-6-7;W 

v - a, ) - 4 - * » y - 3 - * ^ 'J > * >u * v BM 

I a-14) 



(11-6) 



-7) 



DMSO 



f yyV' 

HON^ ' ^IT^ 



( I a-14) 



1 - (2,4- , >'7^*o7i-^)-6,.7-'>' 
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v , u * o - 4 - * * v - 3 - * ^ u v a * v aa * m w 1 5 

( I - 6 ) l l 6 Bg, 3-t h' of VT^tJa l -ygpyog^- 6-7/l**P-7-(3 

"J ■>' V ( B - 7 ) 4 I mg£ D M S 0 4 mlfc # * - > h * W j/-l -gn»jt;-M~ 4 ~* 

U. 2«*l!3i 5»JSnl»ll«>t6. »y-3-^ ')vu»KyM(l a-15? 
K , ffi T -t hv-C#St^t-CS6*ltoC I a - 1 
4 ) 9 9ngHH. Z tl £ / 9 s - *r hnti fk 

I X ftm. £ 260-262 'CCOSW^C I a " 1 0 

4 ) 7 8 »g* ft ft . ' F^Sj^yCOOH JMKH, 

Bttffl ; C.57.56: H.3.38: N. 10.07: F.13.66 A H < n . 6 ) 

2Kttf! : C. 57.33: H.3.48: H. 9.89: F.13.82 ( S 7 > q 

N M R (d - DM SO) PP« PMSO 
3.05 (2H. in). 3.85 (2H. »). 4.47 (2H. n) 



6.33 (1H. d). 7.20-8.42 (4H. m). 9.11 ( < I a-15) 



1H. s) 



-**V-3-*>'CJva;U;KvttK I - 7 ) 1 

o Tog, 3 - / h * •> i / tr o i) v c n - 

6 ) 8 0n£^DMSO3ilCj$^U 70 *C "C 2 



-;HJE^i:J:0S«^C I a - 1 5)93ng«r« gfBfll 1 6 

*. DMF*<bff**%*T*^ ^»J*2 7B- 1 - >^ □ ^ n ^ - 6 - 7 ^ t o - 7 - ( 3 

2 8 0 *C<7) @6*J^ C I a - 1 5 } 6 2 «g*t#*. - fc K o * •> W 1 - tfD 'J '^i)- 4 - 

5E«»W«(X>«C,,H..H.0.Fi tt tty-3-WUV^^VB(I a-16) 

S2fc<I : C.60.16; H.5.05: H.tl.69; F. 5. 29 
3?5ftffi : C.60.20: H.5.09: M.U.73; F. 5. 55 
I R (Nujol) 1720. 1618 (C»0) cm' 1 0 

A « (I .„ 



< 1-7) 
DHS0 



( I a-16) 



1 -v;D^D^-6.7-yt Ko-4- 

tty-3-^')vn.KvBt(i-7)48 
mg, $;eDiji;>(i-7) 
2 4ng*DMS02Bl£#iK7 0'Ct2B$rWl» 
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flKJrOBttl&C I a-1 8 ) 5 4agttH. 
DMFfrbftte&tfTtt^s £#,& 2 9 0 'C&± 
CO S W^C I a-1 6) 1 8 ag * W ft • 

JciKfrtfrfS (X) ; C,rH lt N,04Fi UT 

: C.59.12: H.4.67: N.12.17: F. 5. 50 
£ttf£ : C.58.75 ; H.4.81: N.12.09: F. 5. 48 
N M R (NaOD) ppm 

1.36-1.76 (4H. m>. 3,23 (2H. a). 3.70 (1H. 

»), 3.96 (2H. n). 4.60 (2H. m). 7.16 (1H, 

t). 7. 95 (1H. dd). 8. 81 (IH. 3> 



ftlH^l-100165 (12) 

KM® 1 7 

l-3.f-^-6.8-->*7^^o-7-(3- 
/ b * l s 4 $y-l.-gP';-/~jw)-4-:*-* 
V - 3 - * ✓ «J V j»/U^( Vg>(I a-17) 



0 




( I «-17) 



@W^C I a-1 7) 1 5 5 eg £ f f ft • ft » * <b 
«»Atffftv^*A 2 5 0 - 2 5 2 # C <0 B ft 
( I a - 1 7 ) 9 Oagtfti, 

5c*C##rff (X) s C, ,H» »N,0*F, t IX 

; C.55.89: H.4.69; N. 11.50: F.10.40 

XJftil • C.56.05; H.4.67; N.11.44: F.10.47 
I R (Nujol) 1718. 1622 (C=0) cm* 1 



* y - 3 - ✓ 'J V ft ;u # > »( n-8) 1 3 8 
ng* 3 - > h * Y $ -/ fcf o i; V 7 0 og£ D M 
S02aU*t:, i0 0-CT2li*ra/!ntt«# + 

ft, «a:«iaufctt, 3«ii^7t r/t^^t, 

1 - xy - 8,8-->*7/U:fP-7-(3 - t: 
K o * •> *f $v-l-fc:oU->'-^)-4-^» 
y - 3 - * / V > ft A- # > B>< I a-1 8) 



0 




( I *-18) 



1 - ^r^-8.7,8 - h»j7^^o-4-5r 

*y-3-*y';>ft/w#>B(C H - 8 ) l 4 3 

ng k 3 - t K o * V A I J t* o t; :j > 6 9 ag ft , 
DMS04nUi8^l, 7 0 , CT4B$raI^l|ftfflff 
+ ft.«ffi«l8L-C % B«4(jCla-lB)l3 
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7«gtfU. DMSO/^/-^^f»ff»Al 

t»»A 2 4 8 - 2 5 1 I a - 1 

8 ) 9 1 mgtffiS, 

7C$#tffifi (X) : C,,H,.K,0.F,i It 

JIJ6fi5 : C.54.70: H.4.30: N.10.63: F. 10. 82 

XRffl ■ C.54.60: H.4.36; H.11.72: F. 10. 76 

I R (Nujol) 1720. 1630 <O0> cm' 1 

N M R (NaOD) ppn 

1.85 (3H. t). 3.15 (2H. n). 4.19 <2H. n) 
4.69 (2H. q). 4.78 (2H. m), 8.09 <1H. d) 
8.74 (IH. s) 



* & ® * 9 

a ) 1 ->^p^oeJW-6,8 - <J y ji> JT n - 
7 - (3 - > ;l a- * V a A, # — ;u T £ S - 4 

- t FMvr ^ / -i-ep'jv-^)-4 - 

X * V - 3 - * > 'J > a /u * > BE ( I a -l 9 ) 




( I a-19) 



l-->^oynh'JU-6.7.8 - h 'I 7 ^ t d 



- 1 . 4 - v t K o - 4 - * * V - 3 - * ^ »J V 

* A. > & C H - 1 ) 0 . 6 7 7 k x 3 - 1 V 

ju * * ■> a ;u # - /u T 5 y - 4 - t K a * V T S 
y t' o ij ■>* v ( II - 7 ) 1 . 1 U g , D M F 2 
5 mljft* b tt 4 fS & I: D B U I . 0 3 6 g i Al i 
x , i 0 o'CtieiHll^t*. R«*J:f)*« 

* i!S E & £ L * «jfte**»iL4t»*«*«ftt**- 

11 , ft .A 1 8 0- 1 8 2 *Ctf)@#J&<Ia-19) 
1 . 0 9 6 g i . 
jtXftftm (X) : C..H..H*0,F. * U T 
JI&{£ : C.58.36; H.4.70: H.10.89: F. 7. 39 
XftliS • C. 58.31: H.4.78: N.10.75: F. 7. 20 
I R (Nujol) 1630. 1705. 1720 cm' 1 

C &T*6 ) 



b ) 1 - •> V a -f a £ >U - 6 . 8 - •>' 7 ;u * a - 
7-(3-7 W-4-tFo»->7;y-l- 
tf a ij t; ^ >U ) - 4 - t f V - 3 - » / 'J V j& /U 
* >«< I b-3) 




( I b-3) 



1 9(a)-C^f?n.fc^'S'^(I a - 1 9) 
5 4 6ngC 1 9^ HBr/ AcOHffc 5 ml An K X , £ 
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»i:x3 O^WffljUS, KZm* 
r^T4J»t4. tfrlULtJWAiaUlLt, DM 

so-> w-^i^ffttftrfttf»*j«2 i s 

- 2 2 O'COlttfeC I b - 3 ) 1 7 5 ag* f# 
4 . 

5cff#tf.fiS (X) s 

C, rRi .N40«F, • 0.3H.O HT 
• C.52.93; H.4.86: N, 14.52; F, 9, 85 
SSttfl : C.52.94: H.4.89; N. 14.38: F. 9. 67 
I R (Nujol) 1465. 1620 co' 1 



»ia¥l-1001G5 (14) 

& Off <7> » % 

2* W W . C ttSB * -< * h aO 

a*, a. b. c omaTtc^tt ^ta<5t. 

A : ft & ^ K 9 * Of 

(Staphylococcus aureus SMITH) 
B : ft ft * K 9 « « 

(Staphylococcus aureus SR77) 

C : 

(Escherichia coli EC-14) 

d > xmm 

(Escherichia coli SR377 (R ) ) 



« 1 





ft'hft Wfflifcttft (tfg/al) 


A 


B 


C 


0 


1 a-2 


0.05 


0.05 


0. 2 


0. 39 


I a- 3 


0. 05 


0. 1 


0.39 


0.78 


1 a-7 


0. 0125 


0.025 


0. 2 


0. 39 


I a-13 


0. 025 


0. 05 


0.39 


0. 78 


I a-15 


0. 025 


0. 05 


0. 2 


0. 39 


I a-16 


£0.05 


S 0. 05 


0.1 


0.2 



ft n a «b bb -| : J 
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Abstract of JP 1-100165 

An Abstract of Japanese Patent Application Number 1-100165 

A compound expressed by formula [I] is disclosed, wherein R is halogen; R 1 is alkyl, 
cycloalkyl, phenyl, or thienyl; R 2 is H or alkyl; Q is N or NH; X is CH, N, CF, or CC1; Y is H, 
amino, etc.; m is 3-7; and n is 0, 1 or 2, provided that n is 0 when Q is N. 




As an example, l-Cyclopropyl-6, 8-difluoro-l, 4-dihydro-7-(3-hydroxyamino-l- 
pyrrolidinyl)-4-oxo-3-quinolinecarboxylic acid is disclosed. This compound is used for an 
antimicrobial agent. The compound [I] is prepared by reacting a compound expressed by 
formula [II] (L is leaving group) with a compound expressed by formula [III] (Y 1 is H, protected 
amino, or substituent group). 




COOH 

[II] 



1 
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R 2 0-Q(CH 2 )n 




< CH 2 fmNH 

[III] 



\ m 



Specifically, a compound having the following general formula [B] is disclosed: 

[B] 

O O 




|y in which R represents cyclopropyl, 2,4-difluorophenyl, or 4-hydroxyphenyl; X represents C-H, 
fry C-F, or C-Cl; and R 1 represents oxime or hydroxyaminopyrrolidine-derived substituent. 

O In particular, this JP 1-100165 discloses the oxime or hydroxyaminopyrrolidine-derived 

fU 

groups as R' substituent very broadly. However, only the 3-hydroxyaminopyrrolidine (the 
following formula [a]), 3-methoxyaminopyrrolidine (the following formula [b]), 3-amino-4- 
methoxyaminopyrrolidine (the following formula [c]), 3-oximepyrrolidine (the following 
formula [d]), and 3-methyloximepyrrolidine (the following formula [e]) groups are specifically 
exemplified. But, the pyrrolidine substituent having both 3-oxime and 4-aminomethyl groups 
has never been specifically mentioned. 



2 
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NHOH 



NHOCH-, 



,NH, 



NHOCH, 



[a] 



[b] 



[c] 



NOH 



[d] 



NOMe 



[e] 
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